From parathyroid hormone to cytosolic Ca2+ signals.
PTHR1 (type 1 parathyroid hormone receptors) mediate the effects of PTH (parathyroid hormone) on bone remodelling and plasma Ca2+ homoeostasis. PTH, via PTHR1, can stimulate both AC (adenylate cyclase) and increases in [Ca2+]i (cytosolic free Ca2+ concentration), although the relationship between the two responses differs between cell types. In the present paper, we review briefly the mechanisms that influence coupling of PTHR1 to different intracellular signalling proteins, including the G-proteins that stimulate AC or PLC (phospholipase C). Stimulus intensity, the ability of different PTH analogues to stabilize different receptor conformations ('stimulus trafficking'), and association of PTHR1 with scaffold proteins, notably NHERF1 and NHERF2 (Na+/H+ exchanger regulatory factor 1 and 2), contribute to defining the interactions between signalling proteins and PTHR1. In addition, cAMP itself can, via Epac (exchange protein directly activated by cAMP), PKA (protein kinase A) or by binding directly to IP3Rs [Ins(1,4,5)P3 receptors] regulate [Ca2+]i. Epac leads to activation of PLCϵ, PKA can phosphorylate and thereby increase the sensitivity of IP3Rs and L-type Ca2+ channels, and cAMP delivered at high concentrations to IP3R2 from AC6 increases the sensitivity of IP3Rs to InsP3. The diversity of these links between PTH and [Ca2+]i highlights the versatility of PTHR1. This versatility allows PTHR1 to evoke different responses when stimulated by each of its physiological ligands, PTH and PTH-related peptide, and it provides scope for development of ligands that selectively harness the anabolic effects of PTH for more effective treatment of osteoporosis.